Localization and inhibitory effect of basic fibroblast growth factor on chondrogenesis in cultured mouse mandibular condyle.
The condylar cartilage, an important growth site in the mandible, shows characteristic modes of growth and differentiation, unlike the limb bud cartilage. To elucidate the mechanism of chondrogenesis at the condylar cartilage, we analyzed the effects of basic fibroblast growth factor (bFGF) on the growth and development of mouse mandibular condyle using serum-free organ culture and on the expression of genes related to the chondrogenesis. Further, we investigated the localization of bFGF in cultured condyle by immunohistochemistry. The present immunohistochemical observations showed that bFGF is localized in the extracellular matrix of the mesenchymal condylar anlage, the perichondrium and the proliferative cell zone, and that immunostaining was diminished in the metachromatically stained area. In the condyle culture with added recombinant human bFGF (rhbFGF) for 5 days, the area occupied by hypertrophic chondrocytes in the mandibular condylar cartilage was reduced. A reverse transcription-polymerase chain reaction (RT-PCR) assay also showed that the mRNA levels of aggrecan and type X collagen were reduced compared with nontreated tissues. Treatment with rhbFGF for 2 days decreased cell proliferation in the perichondrium, and bFGF downregulated the Indian hedgehog (Ihh), parathyroid hormone-related protein (PTHrP), bone morphogenetic protein 4 (BMP4), and core-binding factor alpha1 (Cbfa1) expression in the RT-PCR assay. These findings suggest that bFGF has the ability for inhibitory regulation of condylar growth, via the inhibition of proliferation and differentiation of chondrocytes, and that this inhibitory regulation is related to the downregulation of growth factors and transcription factors.